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1.0 INTRODUCTION 

Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

The soil and hydrology at two NSA Mid-South wetlands were assessed to determine which 

native wetland plant species might be successfully introduced to enhance wetland function and 

value, specifically nesting or forage habitat for Neotropical songbirds and migratory waterfowl. 

The wetlands, designated as Wetland 7 and 8, are a pair of abandoned settlement basins near 

the installation's southern boundary. The 2001 Integrated Natural Resource Management Plan 

(INRMP) prepared for NSA Mid-South identified these man-made wetlands as candidates for 

enhancement, citing reclamation potential for a variety of uses, including recreational fishing. 

This assessment serves as an initial evaluation to determine if existing conditions would support 

the addition of natural wetland plant species for habitat enhancements. 

2.0 BACKGROUND 

Wetlands 7 and 8 are located approximately 450 feet south of the southern boundary of the 

NSA Mid-South naval facility immediately west of Singleton Parkway and approximately 175 feet 

south of Big Creek Drainage Canal. The abandoned settlement basins, separated by an 

earthen berm, were once used as part of the wastewater treatment system for NSA Mid-South 

from 1969 to 1978. During basewide environmental investigations at NSA Mid-South, soil, 

sediment, surface water, groundwater, and fish tissue data were collected at the ponds to 

characterize residual contamination. The investigation concluded that no further action 

(sampling, monitoring, remediation, etc.) was warranted. Undisturbed since 1978, the 

rectangular lagoons are being naturally transformed into functioning wetlands. 

3.0 SITE DESCRIPTION 

Based on historic observations, the two shallow basins are inundated with water for most of the 

year but, lacking inputs from tributaries or storm water discharges, the water levels in the 

basins fluctuate with rainfall amount, with a maximum observed depth of approximately 4 feet. 

In periods of extreme drought, the basins do dry up. 
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Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

Access to the basins is made by an unmarked entrance off Singleton Parkway south of the 

Big Creek overpass. A grass drive leads abruptly downhill from a paved road to a small low 

grass field and then turns and continues westward up a small slope to a second cleared 

grassy area just north of the berm which separates the two basins. Big Creek Drainage Canal 

and its associated riparian habitats are less than 50 yards northeast of the lagoons and an 

expansive bottomland forest to the east and south limits unauthorized access and the majority 

of anthropogenic influences. 

During several visits during the summer and fall of 2002, biologists found the wetland area to 

be thriving with wildlife. The sloped shorelines were protected by a 10- to 20-foot wide band of 

lush and healthy riparian vegetation, consisting of mostly herbaceous scrub species, but also 

numerous mature trees. The fluctuating water level has created distinct zones of 

emergent vegetation with floating species farthest from the shoreline. A maintained grass trail 

leads from the second clearing around the entire perimeter of the wetland complex, separating 

the riparian buffer zone from the surrounding bottomland hardwood forest. It was from this 

trail that many of the wildlife species were observed. 

Avian Wildlife - Biologists surveying the wetlands observed numerous avian species including 

American robin, ruby-throated hummingbird, indigo bunting, yellow-rumped warbler, 

yellow-shafted flicker, mourning dove, American crow, mockingbird, red-winged blackbird, 

black-capped chickadee, Carolina wren, and tufted titmice. Waterfowl confirmed at the site 

were wood duck (with ducklings), mallard, great blue heron, green-backed heron, 

belted kingfisher, pied-billed grebe, killdeer, and solitary sandpiper. Bird species observed or 

reported to occur at NSA Mid-South and likely to be present in and around the Wetlands 7 

and 8 are listed in Table 3-1 (INRMP, 2001). Several snakes, turtles, and other herptiles were 

observed in and around the wetlands and river otter were seen foraging along the nearshore 

emergent vegetation. 
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Table 3-1 

Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

Birds Observed or Likely to be Present at Wetlands 7 &. 8 
American crow European starling Painted bunting 
American robin Goldfinch Pied-billed qrebe 
Barn swallow Great blue heron Purple martin 
Barred Owl Great horned owl Red-bellied woodpecker 
Black-and-white warbler Great-crested flycatcher Red-tailed hawk 
Black-billed cuckoo Green heron Red-winged blackbird 
Black-crested night heron Hairy woodpecker Rock dove 
Blue jay House finch Rufous-sided towhee 
Brown thrasher House sparrow Scarlet tanager 
Brown-headed cowbird IndiCJo bunting Semipalmated sandpiper 
canada goose Kestrel Solitary sandpiper 
Chimney swift Killdeer Summer tanager 
Common grackle Least flycatcher Tree swallow 
Common screech owl Mourning dove Tufted titmouse 
Common yellow-throat Northern oriole Turkey vulture 
Downy woodpecker Northern cardinal Yellow-billed cuckoo 
Eastern bluebird Northern flicker Yellow-rumped warbler 
Eastern kingfisher Northern mockingbird Yellow-shafted flicker 
Eastern phoebe Northern parula warbler Tree swallow 
Eastern towhee Northern shrike 

Note: 
Less common species that may occur at NSA Mid-South, include Swainson's Warbler (Limnothlypis swainsonif), Bell's 
Vireo (Vireo bellif), and Bewick's Wren (Thryomanes bewickif). 

4.0 SITE GEOLOGY 

A~cording to the soil profiles logged during the installation of four borings at Wetlands 7 and 8, 

the area is geologically and hydrologically heterogeneous and complex. The shallow soil types 

encountered include surficial alluVium, loess, and fluvial sediments. Attachment A includes the 

boring log for each location which profiles the alluvium, loess, and fluvial sediments. 

The dominant surface soil type at Wetland 7 and 8 is alluvium, which continues 40 to 50 feet 

below surface to the top of the Cockfield Formation. Alluvium includes "alluviated" or reworked 

loess and is composed primarily of silt with varying clay content. In other borings near the 

Big Creek Drainage Canal, loess and fluvial deposits are present from ground surface to the 

top of the Cockfield Formation. 
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Sulficial Soils at Wetlands 7 and 8 

Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

It is likely that the construction of the two ponds in the late 1960s created an 

unnatural distribution of these sOil/sediments types but since there is no record of non-native fill 

material being used during pond construction, it is assumed that the soil types at Wetlands 7 

and 8 are consistent with regional soil types, which are discussed below. 

Review of the Soil Survey for Shelby County, Tennessee (United States Department of 

Agriculture, February 1989) indicates that the soil association is present in the area of 

Wetlands 7 and 8 is the Falaya-Waverly-Collins which is characterized by level, poorly drained to 

moderately well drained, silty soils. Found in the normal flood plain, soils of the 

Falaya-Waverly-Collins association are subject to frequent or occasional flooding, which is 

reasonable since the lagoons were constructed in the historic flood plain of Big Creek. 

Surficial soils comprise the Falaya and Waverly silt loam, which is considered hydric and 

characteristic of soils that form under conditions of saturation, flooding, or ponding long enough 

during the growing season to develop anaerobic conditions in their upper parts. In 

Shelby County, such hydric soils will support woody vegetation under natural conditions. 

Through geotechnical testing and subsequent evaluation, engineering parameters have been 

derived from individual soil samples collected from the Falaya-Waverly-Collins association and, 

specifically, Wetlands 7 and 8. Regionally, evaluation of Shelby County soil survey data for both 

the Falaya and Waverly series estimates that each of these soil types exhibits the following 

characteristics within the upper 5.0 feet: 

low shrink-swell potential, 

a reaction value, or pH range, of 5.1-5.5, 

a permeability (for uncompacted sample) ranging 0.63-2.0 inches/hour, and 

an available water capacity of 0.2.0 incheS/inch of soil. 
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Based on observed soil characteristics and soil types, the majority of surficial soils at Wetlands 7 

and 8 are hydric, but with hydrologic inputs limited to rainfall, year-round inundation of these 

isolated wetlands is unlikely, as confirmed by the ponds drying up during periods of drought. 

Enhancement efforts should therefore reflect seasonal inundations, especially for proposed 

plantings. Wetland areas that may be dry for extended periods should not be vegetated with 

species requiring year-round wet conditions. 

5.0 ECOLOGICAL SUSTAINABILITY 

While the habitats at Wetlands 7 and 8 are not the highest quality, the diverse population of 

Neotropical songbirds and migratory waterfowl observed suggests that it does successfully 

attract these avian species. Waterfowl use the lagoons to nest and rear young and 

shoreline vegetation provides the adequate and necessary cover. Mature trees along the 

wetland perimeter offer perch sites for piscivorous birds like heron and kingfishers to watch for 

prey. Wading birds also forage in the shallow waters of the lagoons and when exposed, the 

muddy shorelines provide forage for shorebirds like sandpipers and killdeer. 

6.0 ENHANCEMENTS ALTERNATIVES 

Enhancements typically provide wildlife with additional food, nest sites, and/or cover. For 

Wetland 7 & 8, site food sources for songbirds and waterfowl could be increased by adding 

plants with items they prefer to eat, such as fruits, nuts, seeds, berries, nectar, or foliage. 

Table 5-1 lists native trees, shrubs, and vines known to attract herbivorous wildlife. 

A planting scheme which incorporates some of these species would increase the site's appeal to 

wildlife. 
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Scientific Name 
Aesculus oavia 
Amelanchier species 

Aralia spinosa 

Aronia arbutifolia 
Aronia melanocarpa 
Cal/icarpa americana 
callicarpa americana 
lactea 
carpinus caroliniana 

carya il/inoensis 

carya ovata 
Celastrus scandens 

Cephalanthus 
occidentalis 
Celtis tenufolia 

Cercis canadensis 
Comus altemaefolia 
Comus amomum 
Comus drummondii 
Comus florida 
Comus obliqua 
Comus racemosa 
Fagus grandifolia 

Forestiera acuminata 
Ilexopaca 

Juglans cinerea 

Juniperus virginiana 

Lindera benzoin 

Liquidambar styraciflua 

Lirodendron tulipifera 
Lonicera sempervirens 

Table 5-1 

Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

Native Plants That Attract Avian Wildlife 

Common Name(s) Plant Tvpe Wildlife Attracted 
Red Buckeye Shrub/Small Tree Hummingbirds feed on early nectar 
Juneberries, Shrub/Small Tree Orioles, tanagers, bluebirds and 
sarvisberries towhees 
Devil's walking stick Shrub/Small Tree Thrushes, orioles, mockingbirds & 

vireos 
Red chokeberry Shrub Meadowlark, catbirds, cedar waxwing, 
Black chokeberry wild turkeys, jays, mockingbirds 
Purple beautyberry Shrub Robins, cardinals, mockingbirds, 
White beautyberry Bobwhites, bluebirds, cedar waxwings & 

thrushes 
Ironwood Small tree Ruffled grouse, wood duck, Myrtle 

warblers 
Native pecan Tree Grouse, wild turkeys, jays & 

woodpeckers 
Shagbark hickory Tree White breasted nuthatch 
American Vine At least 15 species of birds eat the fruit 
bittersweet 
Buttonbush Aquatic shrub Hummingbirds catch insects on this 

shrub 
Dwarf hackberry Small tree Bluebirds, fox sparrows, phoebes & 

more 
Eastern redbud Small tree carolina chickadee 
Pagoda dogwood Shrub to mid-sized More than 90 species of birds feed on 
Pale dogwood tree Dogwood fruits incl. vireos, white-
Roughleaf dogwood throated sparrows, bluebirds, indigo 
Flowering dogwood buntings, cardinals, king birds, thrushes 
Silky dogwood and many warblers; other birds hunt for 
Gray dogwood insects in their bark. 
American beech Tree Grouse, wild turkeys, woodpeckers & 

jays 
Swamp foresteria Shrub/Small Tree Quail mallards and wood ducks 
American holly Evergreen tree Waxwings, catbirds, bluebirds, robins, 

hermit thrush & mockingbirds enjoy 
holly fruit. 

Butternut/white Tree carolina wrens, nuthatches & 
walnut chickadees 
Eastern red cedar Mid-sized tree Blue bird, catbird, evening grosbeak, 

Hermit thrush, Myrtle warbler, crossbill 
& waxwings 

Spicebush Shrub Wood thrush, veery & at least 15 
species 

Sweet gum Tree Chickadees, towhee, carolina wren, 
juncos 

Tulip poplar Tree Purple finch house finch, hummingbird 
Trumpet Tree Hummingbird, bluebird & finches 
honeysuckle 
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Scientific Name 
Magnolia acuminata 
Magnolia macrophylla 
Magnolia tripetala 
Magnolia virginiana 

Mahonia trifoliata 
Nyssa sylvatica 

Oxydendrum arboreum 
Quercus coccinea 
Quercus macrocarpa 
Quercus nigra 
Quercus palustris 

Rhus copallina 
Rhusglabra 

Staphylea trifolia 
Viburnum dentatum 
Viburnum nudum 
Viburnum prunifolium 

Vitis riparia 

Table 5-1 

Bird Inventory/Wetland Hydrology Assessment 
NSA Mid-South, Millington, TN 

February 7, 2003 

Native Plants That Attract Avian Wildlife 

Common Name(s) Plant Type Wildlife Attracted 
Cucumber tree Tree Red-eyed vireos, American redstart, 
Bigleaf magnolia towhees, robins, ruffled grouse, wild 
Umbrella magnolia turkeys, Northern flicker, pileated 
Sweet bay magnolia woodpecker, crested flycatcher & 

blue jays. 
Aigarita / agarita Shrub Cedar waxwings, chickadees & robins 
Sour gum Tree Rose-breasted grosbeak & cedar 

waxwings 
Sourwood Tree Wild turkeys bobwhites & grouse 
Scarlet oak Tree Jays, chickadees, quail, turkeys, 
Bur oak grosbeaks, cardinals and grouse are 
Water oak some of the birds that eat acorns along 
Pin oak with other wildlife. Nesting sites are 

widely used in oaks. 
Winged sumac Shrub/Small Tree More than 95 spedes have been 
Smooth sumac observed eating sumac berries indo 

woodpeckers, chickadees & tanagers. 
Bladdernut Shrub/Small Tree American goldfinch, pine siskins 
Arrowwood Shrub/Small Tree Robins, grosbeaks, thrushes, waxwings, 
Possum haw catbirds, thrashers, towhees, 
Smooth blackhaw bobwhites, cuckoos, cardinals & 

bluebirds 
Riverbank grape Vine Tennessee warbler, red bellied 

woodpecker 

Several duck boxes installed in the lagoons could increase usage by nesting waterfowl, as would 

a few low, vegetated nesting islands constructed in the center of the lagoon. Wildlife would 

also benefit from the installation of "turtle logs" (exposed tree trunks) or floating platforms in 

the lagoons, provide ample sites for basking and perching. If the water is deep enough, a 

string of used tires attached together with cables or chains and submerged would provide 

habitat for aquatic insects which, in tum, provide food for larval fish. 

Birdhouses mounted throughout the surrounding woods would provide additional nesting 

habitat for the flicker, purple martin, American kestrel, bluebird, and prothonotary warbler and 

several bat houses would provide daytime shelter for big and little brown bats. 

The existing thick weedy vegetation around the lagoons makes an ideal home for small animals 

such as rabbits, quail and small rodents. Enhancing this riparian zone by introducing a few 
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NSA Mid-South, Millington, TN 

February 7, 2003 

native species such as Johnson grass, pokeweed, goldenrod, asters, ragweed, partridge peas, 

foxtail, smartweed, orchard grass, evening primrose, or curly dock would provide a more 

diverse vegetative community and improve both forage and shelter habitat. The planting of 

various types of small trees and shrubs such as black willow, buttonbush, and pondweed in and 

around the lagoons could provide additional habitat and a small perennial food plot with a 

mixture of species like bicolor lespedeza, iron clay cowpeas, and Lee soybeans could attract an 

abundance of wildlife. Brush piles are another type of habitat that is easy to establish and 

maintain and provide shelter for many species of wildlife. 

Planned Enhancements 

An enhancement currently being proposed at the former lagoon area is the establishment of a 

Wetland Wildlife Observation Area to allow the public to visit the restored lagoons and enjoy the 

natural resources year-round. In addition to an access road and small parking area, the 

Wildlife Observation Area will also include an elevated observation deck constructed between 

the two lagoons so visitors can have a panoramic view of the entire wetland complex. 

Informative displays at the observation deck will present color images to identify some of 

various songbirds and waterfowl likely to be encountered, along with a brief history of the 

wetlands. 

Q:\T.3134\NSA MidSouth\Bird Inventory Wetland Hydrology\hydrology report.doc 
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Attachment A 

Boring Logs 
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Measurement of Hydraulic Conductivity 

Client: En~afe/Allen & Hoshall 

Date of Report: 02/29/96 Project No.: E-3-157 

Client's Project No.: 0106090000 

Sample I.D.: 009S01DA18 

Soil Description: Tan & Light Gray Silty Clay 

Test Media: City of Memphis Water 

Wet Density (Lbs/ft3) 
Dry Density (Lbs/ft3) 
Moisture (% Dry Wt) 
Porosity (n) 
Degree of Saturation (%) 
Specific Gravity (ASTM D-854) 

Pre-Test 
122.1 

91.3 
33.8 

.43 
1.0 
2.59 

peraeability 

Temperature Correction, ~ 

K, = 9.0 X 10-7 cm/sec 
Kz = 8.5 X 10-7 em/sec 
~ = 9.4 X 10-7 em/sec 
K4 ::: 9.9 X 10-7 em/sec 

1.043 

Post Test 
120.5 
91.0 
32.4 

.44 
1.0 

Coefficient of Permeability, Kzo = 9.6 X 10-7 cm/sec 

Tested in accordance with ASTM D-5084-90. 

Lab No. P-96-011 
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SILT OR CLAY COBBLES I 

SImple No. 1 Elev or Depth " ..... "' .... 11<>0 ".' 

ooqSOID~lg 16 1-18' I -:' 1_,"'" C,[I;)dTt:!/Man It U.l.UOU:;1UUU 
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Borinr No. 

GRADATION CURVES Cite 02/29/96 
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EnSafelAllen & Hoshal/ Monitoring Well 009601DA 

1 "~$O 

BS 

BG 

BS 

40 SS 

BS 

BS 

SS 

BS 

3 70 BS 

BS 

BG 

BS 

BS 

4 90 BS 

B6 

BS 

BS 

BS 

GEOLOGIC IESCRJPTlC»l 

10-,.39') Upper Aluvlull (see descriptions 

below). 

1Q-8),Silt anc:t clay, brown to._1 " 
, yellowISh-brown In color wHh sOllIe Organic 
.ate".r ' 

. (1r3U') Sit (see deliCdt;lio,\S below). 

r8-l6} MediUIII' brOwn In' color. with sOllIe iron. 
organic lIIateriei anddarx onmgish-yeIIow 
stalnil'$molSt. 

Shelby Tube'SBlllp!e coReeted tromlS-IB' for 
g~te(:hnlcai analysis. , (18-24') Mottted . 
yelloWish-brown and yellowish-gray in color with 
dark orangish-ye\low ~o reddiS~brown iron 
staining. 

124-20') Light ollYe gray to greenish-gray In 
color. Wet. 

126-29') GreenISh-gray in color. 

(29-39') Sandy sit with COlllllon snail sheils. 
GreeniSh-gray to olive gray in color between 20' 
and 34'. 

BrOWnish-gray in color between 34' and 3U', 
SOllIe snatl Shells present. 

(39-58') Deeper Alluvium (see descriptions 
below). 

WELl DIAGRAM 

Page' of 2 



EnSafe/AlIen & Hoshall . Monitoring ,Well·009G01DA 

GEOLOGIC CESCRIPTION '. l£lDIAGRAM 

(39-42') Coarse--gralriedsand. light oliVe· gray 
inc~. 

" (48-66', Sand and gravel6ravel is Up,.to 3" in i 
longest dimension. Dusky yellow to 

.. 
B 70 BS 

c 
yellowiSh-gray in COlor. 

N -52 

BS J-' .. \ . 
SS + " BS Cockfield FormatiOn; fine-grained sana,; light 

oliVe gray, finely IigOltic '~mIcaceoltS; .. 

BG 
gt 
~ 

7 90 BG u -~ 
0 -BG c: • ,J:l 

BG 1 
Terminated sol bOring at ee'. 

Page 2 of 2 
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En Sa fe/ Alleo&Hoshall ,Monitoring\ Well 009602DA 

Be 

83 Be 

Be 

BG 

BG 

2 80 BG 

B8 

BS 

88 

BS 
ML 

3 10 BS 

BG 

BS 

BG 

BG 

<4 80 B6 

BS 

BS 

BS 

Be 

GECl.OOIC CESCRJPTI(t.I 

(cr:-<40')~ AlluviuRl (see descriptions 
below). 

(0-4') FllluterlBt. Silt. RlDderate brQwn In colDr 
Nlth so. Irolr-staining. Nood fragrilents that 
appear to be bum!. . 

(<4-40') Sit (see clescrlptlons below). 

. (4-B') Light oliVe gray to light brown in color. 
Dry. 

ClayeySiit. Moderate yelloWiSh-brown to light 
gray in colOr. mottled with some dark 
orangl$h-yellOW-COlored Rlaterial. 'Moist.· /.: 
Organic uterial present trOll! 8' to 18', 

Increased iron staining from 15' to 16', 

Sit. greefli.sh-graV 10 Olive gray in coier trOll! 18' 
to 28', Wet, with snail shells throughOUt. 

Color change to brownish-gray, Thin sand 
lenses, occasionally as lhtck as 8", are present 
frOll! 28' to 40', 

Shelby Tube collected from 3B-38', 

WElLDlAGRAM 

Page' of 2 



EriSa fe/Allen&cHoshall MonitorjngWell 009G02DA 

8 110 

sc 
BG 

(40 ..... 85) Deeper A1IUYiull (see desCflillioras 
below). 

C40-48') Coarse-grained land, yellow;m-gray 
to dusky yellow; ~ SOlIe gravel « r Iftiongest 
dillen.lon) Is' ."e.tnt frOil 45' to 48.5;" 

Cockfield Formation: Clay, dark brown In;OJIor, 
hard. F..-:grainedsan<1 s.eaks are pr~t 

"fi_48.S'to"$'. " """ " 

The percentage of sand ineresases to paler 
than 50 percent froll 52' to 58'. 

Sol boring terminated at 58'. 

Page 2 of 2 



EnSafe/ Allen & Hoshal/ Monitoring Well 009B03DA 

15 BS 

2 92 BS 

3 81 BS 

.... 83 BS 

5 96 BS 

a 19 86 

Ml 

1 11 B6 

8 92 BS 

9 11 B6 

10 100 BS 

11 11 B6 

12 83 BS 

13 81 SS 

14 83 

15 100 S6 

IS 92 BG 

f1 100 8B 

GEClOGIC rESCRIPTIai 

(0-341. Upper AlluylUIII (see descriptions 
below). 

(D-2" Clayey sill light brown to light 
yeliowlsh-brown and brownish- orange In color. 

12-4') Slt,&ght brown In color. solie debris 
with bumt wood are alSo presenl APpears· to 
De fil. 

1!4-:-6') Slit and clay, light flay to moderate gray 
color with black plant debris. Organic odor. 

- ~ . 
From S' to 19', silt and clay.!s light Qrayto 
greenish-gray in color with aoderate brown 
specks of lIIaterlal. Sll:.tItly 1I000t froin 8':t. 8' , 
and lIIotst froll 8'10 JO'; . 

UtH4') SlIt, greenish-gray to fight gray/brown 
colOr. MoISt. . 

(14-341 SUt and c18y, greenish-gray In color, 
MolSt-Prevalent iron staining from IS' to 20', 

Abundant organic debris froll IS' to 19'. 

Greenish-gray to olive gray in color froll 20' to 
22'. 

Light olive gray to IgM greenish-gray from 22' 
to 34', Moist. Some organic speckS of lIIateriai 
present. 

Kith lIinor amount of sand near 34', 

Contact with Deeper AlluYiull deposits est_teo 
at 34', 

WELl DIAGRAM 
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En Sa fe/ Allen & Hoshall Monitoring Welt 009G03DA 

! 

! 
Q 
Ii: -::> 

0 

til 
19 100 BG II 

~ 
0 

20 100 BG 
C 
1: 

21 100 BG 
(39.5-<40') SlL 

(40-42') Sancl,fiI'Ie to coirse-grained,~lgttt 

22 U)O BS olive gray In color at 40'changing to yItowtsh 
brown/gray.near 42'. 

23 92 BS ,(42-.43') Sand and graYelolight ofiye gray to 
yelowlsb-gray. . 

.24 100 BG 
(45-49') S8IlCI and gravel 11\ it clay lIIatrlL ') 
veno", gravel. lightgray Clay. 

-
25 100 BG 

f i 

Sand and gravel with sOllie clay. Ight oilve gray 

26 100 BG 
to yelowish-gray In . 

149-53') Sand and gravei. Yellowish-brown to 
,j ... 

redDish-brown. .2 
21 100 BS .... 

52 

28 0 BG 
No sampte recovery frOlll 53' to 80'. 

29 100 BG Inft,..,.w...;::;;....jh Cockfield For_lion: very fine-grained SMd, 
light gray in color, finely IignItIC. 

Silt and clay, fight brOtrmto Ight gray. 

TerMinated soli boring at 82'. 

Page 2 of 2 



EnSafe/ Allen & Hoshall MoniioringWell 009604DA 

B6 

85 B6 CL 

B6 

B6 

86 

3 100 86 

86 

B6 

BG 

86 

4 f20 86 

BG 

86 

86 

BS 

GEOLOGIC rESCRIPTION 

(O-4r, Upper Alluvium (see descriptions lleJow). 

·(0-6" Clayey slit, brown In color. Appears to 
be tllllaterial used durfng levee construction. . 

Sightly silly clay, brownis"':'gray In color. Yery 
stiff. '.' 

Increasing s" fraction. Mottlng Nith olive 
gray-colored silL Dark greenish-yellOW staining 
is present Nith Ironforganic specks. 

(16-42" Slit (see descriptions below).· 

(16-22') Yellowish-brownio yelow;sh-gray In 
color wllh dark oranglsh-yeIoN slBining. Moist 
10Nel 

(22-26') Color change to predominantly gray. 
WeL 

(26-34" Olve gray 10 green;sh-gray In color, 
with comllOn snail shells. Net. 

Increasing clay fraction frolll 34' to 38'. 
BroNnish-gray in color. 

(38-38') 8rowniSh-gray In color, dry. 

(38-42') Contains sOlIe scattered gravel and a 
few sand lenses. Contact with Deeper Alluvium 
deposits (41-72') estimated at 4r. 

HaL DIAGRAM 

-g 
6 

Page' of 2 



EnSafel Allen & Hoshall Monitoring l Well 009G04DA 

, . GEOLOGIC IEsauPTION 

00 

(42-5$'~San<$ and9'avel;gr.avel is uP't~2" In 
longest diIIIension. yt!uowlsh-gray to 1IQh1 olive' 
gray in color. 

Miifpr clayfracJion in send and gravel fnim 46' 
'to 52' •. Yenowish- gray to. very light gray in -:> 

0 .. a 

0 90 

sarkt i!ihd gra~ei,yeii6wis~gray to &ght. 
yellowish-brown from 52' to 56'. 

BG 
San~tand gravel with Intersiijal slit and~IaY. i6 
Oark;(J{angish-yellow to reddish-brown frOm 55' 

== BG II 
to 50', -"i! 
Sand andgfavel with .mlnor. clay ,gravellis liP' to .2 

3" in longest dmension, darltyeIIOWish-brow~ to . 
Ii 
.J:l 

reddsh-brown from 58' to 72'. 
7 90 BG 

SG 
i 

BG II .. 
U .., 
(J 

i BG > 
i Q. 

~ U. 
.., 

SG l' g 
'0 . ., . .... 
ci (J 2 

> 
8 80 BG Jj 

BG Cockfield For_tion: Fine to mediUIR-9'8Ined 
sand, very light flay to very light olve gray, 

SG 
mica~ous and finely HgnlUc. 

SoU boring terminated at 78'. 
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